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Dermatitis herpetiformis (DH) is characterized in part by the 
presence of granular deposits of IgA in the papillary dermis 
just beneath the dermal-epidermal junction. The nature of 
the structures to which IgA binds in DH skin, however, has 
not been clearly demonstrated. Previous immunoelectron-
microscopy studies using the peroxidase-anti peroxidase tech-
nique have concluded that the IgA may ~ind .to abnormal 
elastic microfibrillar bundles. Recently, antibodies have been 
developed against a major component of the elastic microfi-
bril bundles, fibrillin . In addition, another dermal matrix 
protein, hexabrachion, has been characterized and found in 
normal human skin in a distribution similar to the IgA depos-
its of DH. Utilizing antibodies against fibrillin, hexabra-
chion, and human IgA and immunoelectronmicroscopy with 
immunogold staining techniques, we have examined the skin 
from patients with DH in order to localize the IgA deposits. 
Normal-appearing skin from five patients with DH exhib-
D ermatitis herpetiformis (DH) is characterized by the presence of granular deposits of IgA at the dermal-epidermal junction (DEJ). Despite the distinctive nature of these IgA deposits, the manner in which they occur in DH skin and the nature of the struc-
tures to which the IgA binds have not been clearly demonstrated. 
The observation that patients with DH do not have circulating IgA 
antibodies that bind to normal skin by indirect immunofluorescence 
has led to the suggestion that the structure to which IgA binds may 
be unique to DH skin. Previous immunoelectronmicroscopy (IEM) 
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ited electron-dense patches within the dermis, which were 
not seen in skin from normal subjects . These structures were 
sometimes adjacent to the basement membrane zone, but 
appeared amorphous and without a well-defined fibrillar 
structure. The electron-dense patches were labeled with 
anti-human IgA, but not with antibodies to fibrillin or hexa-
brachion. The anti-IgA antibody did not label the normal 
basement membrane. These studies confirm the presence of 
abnormal electron-dense, amorphous structures in the skin of 
patients with DH. Due to this lack of association with the 
elastic microfibril bundles and the lack of labeling with anti-
bodies against fibrillin, we suggest that these deposits are 
distinct from the microfibrillar bundles of elastic tissue and 
may represent IgA bound to degraded basement membrane 
or isolated dermal deposits of IgA. J Invest Dermatol 96: 
88-92, 1991 
with peroxidase-antiperoxidase techniques have suggested that the 
IgA in DH skin may be bound to abnormal elastic microfibril bun-
dles [1-4]. However, the peroxidase-antiperoxidase technique is 
often difficult to interpret. The peroxidase-reaction product is 
known to diffuse small distances from the site of production and can 
be adsorbed non-specifically by adjacent structures (5], thus leading 
to possible misinterpretation of localization of antibody binding. In 
addition, the peroxidase-reaction product may obscure the underly-
ing structures, masking precise identification of the structures in-
volved. 
Recently, antibodies have been developed that identify a number 
of dermal extracellular matrix proteins. Antibodies against one of 
these proteins, fibrillin ( 6- 9), have been used in IEM on normal 
human skin and have localized fibrillin to dermal elastic microfi-
brils. In addition to fib rill in, antibodies have been developed against 
another dermal matrix protein, hexabrachion, which has been 
found inhuman skin in the papillary dermis adjacent to the DEJ and 
on ~M m amorphous patches immediately beneath the anchoring 
fib.nls [10] . The previous observation that the IgA deposits in DH 
skm may be bound to abnormal elastic microfibril bundles is consist-
ent with the hypothesis that these deposits contain fibrillin. On the 
other hand, the distribution of the IgA deposits beneath the lamina 
densa might also lead one to speculate that these deposits contain 
hexabrachion. 
In addition to the development of new antibodies against dermal 
matrix proteins, newly developed techniques for IEM with gold-la-
beled antibodies allow better visualization of dermal structures. In 
order to better characterize the nature of the IgA deposits present in 
DH skin, we have performed IEM using the immunogold tech-
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n iq ue and antibodies against human IgA, fibril lin, and hexabrachion 
on the skin of patients with DH. 
MATERIALS AND METHODS 
Patients Five patients with DH (ages 32 - 54) were studied. All 
patients had typical clinica l and histologic features of DH and gran-
ular deposits oflgA at the DEJ by direct immunofluorescence (DIF) 
and all were clinically controlled on dapsone (100 - 400 mg/d) . 
Sh ave biopsies were obtained from clinical ly uninvolved skin from 
th e shoulder or arm. Shave biopsies were also obtained from the 
sam e locations on two normal subjects (ages 36 and 40). 
Antibodies/ Antigens The mouse monoclonal antibody to fi -
brillin has been previously described [6]. Affinity-purified rabbit 
anti-hexabrachion antibodies (10], which had no detectable reactiv-
ity w ith collagen ty~es I, III, IV, and V, keratin, laminin, or fibro-
nectin on ELISA (11J and showed no reactivity to fib rillin, collagen 
typ es I, III , or VII, laminin, fibronectin, or keratin on W estern 
blotting [12], were used. Antibodies from preimmune serum were 
purified on protein A-agarose (Sigma P1406) and used as a negative 
control in immunolocalization. A mouse myeloma IgG2b immuno-
globulin of no known specificity, tern1ed 45.6 ( 13,14 ], was used as a 
control for monoclonal studies. 
Fluorescein-conju gated, affini ty-purified, heavy-chain - specific 
goat anti-mouse IgG, goat anti-human IgA, and goat anti- rabbit 
IgG (Tago Immunologicals, Burlingame, CA) were used. Five-
nanometer gold-labeled rabbit anti-goat IgG and 10-nm gold-la-
beled goat anti-mouse IgG and goat anti- rabbit IgG antibodies 
Ganssen, Piscataway , NJ) were used for IEM. 
Routine Immunofluorescence Microscopy Biopsy speci-
mens obtained from patients with DH were embedded in Tissue-
Tek O.C.T. compound (Mil es Scientific) and 4- 6-,Um sections 
were cut on a Leitz microtome at -21 o C. Sections were fixed in 
cold acetone(- 20 oC) for 10 min and air dried. Indirect immunoflu-
orescence was performed by using the monoclonal antibody at 6 
.ug/ml diluted in 0.25% gelatin in phosphate-buffered saline (PBS) 
or the affinity-purified rabbit polyclonal antibody at 0.5-1 ,Ug/ml. 
Immunoelectronmicroscopy Freshly obtained skin biopsies 
fro m five patients with DH and two normal controls were cut into 
2-mm blocks and processed for pre-embedding immunoelectron-
microscopy as previously described (10] . After washing for 4 h at 
4 o C with PBS, the blocks were incubated with the primary antibod-
ies or control antibodies in 20 mM Tris buffer containing 0.1% 
BSA, 0.15 M N aCl, and 0.1% sodium azide, pH 8.0 at 4 °C , for 2 - 3 
d . The tissue blocks were then washed with PBS for 6 h at 4 °C, 
incubated at 4 o C for 15 h with the appropriate gold-conjugated 
antibodies diluted 1:2 with Tris buffer, washed for 6 h at 4 oc in 
PBS, fi xed in 2.5% glutaraldehyde in 0.1 M sodium cacodylate 
buffer, and counterstained with osmium tetroxide followed by ur-
anyl acetate. Following dehydration through 70%,95%, and 100% 
ethanol and immersion in propylene oxide, the blocks were embed-
ded in Epon Resin and cut into 60-nm sections on an Ultracut E 
(Reichert) . The sections were stained for 30 min in 7.5% uranyl 
acetate, rinsed with water, and counterstained 10 min with Sato lead 
stain (15] . 
RESULTS 
Routine ltnmunofluorescence Microscopy Direct immuno-
fluorescence immui1ohistochemistry was performed on frozen sec-
tions of skin from patients with DH so that localization of the IgA 
deposits could be compared with that of fibrillin and hexabrachion. 
Staining for IgA revealed the characteristic granular pattern within 
the papillary dermis at the DEJ (Fig 1A). The hexabrachion stain-
ing overl apped this region but did not exhibit a granular pattern (Fig 
1B). Staining with anti-fibrillin, a component of the elas tic microfi-
bri l bundles, showed a line fibr ill ar pattern that was brightest in the 
papillary dermis but extended throughout the dermis (Fig 1 C). No 
diffe rences between normal and DH skin in the pattern for fibrillin 
or hexabrachion were noted . 
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Fig ure 1. Immunofl uorescence on frozen sections of skin from patients 
w ith DH. Five- to six-micron sections of non lesional skin from a patien t 
with DH were sta ined directly w ith fl uorescein-conjugated antibodies to 
human IgA (A} or incubated with antibod ies to hexabrachion (B) or fibr ill in 
(C) , followed by fl uorescein-conjugated secondary antibodies. Staining fo r 
IgA revea led a granular pattern with in the papi llary dermis. T he hexabra-
chion staining overlapped this region but did not exhib it the granular pat-
tern . Sta ining w ith anti-fib rill in, a component of the elastic microfi bril , 
showed a fi ne fibri llar pattern that was br ightest in the papillary dermis but 
extended throughout the dermis. Magnification X 440. 
Imm unoelectronmicroscopic Localization of the IgA Depos-
its in Skin from Patients with D H Representative fi elds ofDH 
ski n stained for IgA indicate labeling of electron-dense amorphous 
patches (Fig 2A, B, arrows). T hese patches were often near the base-
ment membrane zo ne (BMZ) or areas of basement membra ne 
within the dermis (Fig 2, arrowheads). Occasionally, anchoring fi -
bri ls were seen extending from the patches (Fig 2, darts). T he 
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Figure. 2. Jmmunoclectronmicroscopic localization of I~A in n~nles ion~l 
skin from patients with D H. 2A, B, fresh sectiOns of skm were mcuba~ed 
en-bloc with affinity-purified goat anti-human IgA fo llowed by mcubat1on 
with 5 nm gold-conjugated rabbit anti-goat antibodies. The representative 
fields shown indicate labeling of electrontdense amorphous patches 
(arrows). These patches were often near the basement membrane zone 
(BMZ) or anchoring plaques (arrowheads). Occasionally, anchonng fibnls 
were seen extending from the patch (darts, 2A). T he patches were only 
rarely adjacent to elastic microfibrils. Elastic microfibrils were not labeled. 
Of note, no labeling of th e BMZ or the anchoring plaque network was seen. 
2C, fresh skin sections from DH patients processed for electronmicroscopy 
without en-bloc staining showed the same electron-dense patches (arrows) as 
the IgA-Iabeled sections. Bar, 0.2 j.lm. 
patches were only rare ly adjacent to elastic microfibril bundles and, 
when present, these bundles showed no labeling with IgA. The 
electron-dense patches were not present in similarly stained sections 
of normal skin and no labeling of normal skin was seen with anti-
body to IgA (not shown). In addition, skin from DH patients pro-
cessed for electronmicroscopy without enbloc staining showed the 
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same electron-dense patches as the IgA-labeled sections (Fig 2C, 
arrou;s). Examination of sections of DH skin incubated with goat 
anti-human IgM or the rabbit preimmune serum, fo llowed by the 
appropriate gold- labeled antibodies, revealed similar electron-dense 
patches that were not labeled with gold (not shown). T hese results 
demonstrate that the electron-dense patches present in DH skin are 
not an artifact of the en bloc staining techniq ue and label specifically 
for IgA. 
Immunoelectronmicroscopic Localization of Fibrillin and 
Hexabrachion in Skin from Patients with DH En-bloc stain-
ing of nonlesional skin from patients with DH using fibrillin 
showed labeling of the elastic microfibril bundles (Fig 3, arrow-
heads), but no labeling of the electron-dense patches (Fig 3, arrows). 
En bloc staining with the affinity-purified rabbit polyclonal anti-
body to hexabrachion (Fig 4) showed widespread labeling of small 
amorphous patches in the papillary dermis, as rreviously reported 
for normal skin (10]. There was no labeling o the large electron-
dense patches or of the basement membrane with antibodies to 
either fibrillin or hexabrachion. In addition, the pattern of labeling 
seen wi th antibodies to fibrillin or hexabrachion was similar in skin 
from patients with DH and normal subj ects (not shown). 
DISCUSSION 
We have demonstrated using routine electronmicroscopy of the 
normal-appearing skin from five patients with DH the presence of 
electron-dense patches within the dennis similar to those previously 
described by Yaoita (1 ,2] and Sting! [3] . We found these deposits 
distributed in an irregular manner in the papillary dermis. Some-
Figure 3. Antibodies to fibrillin , a component of clastic micro fibrils, do no1 
srain rhe electron-dense patches in DH skin. En-bloc staining of nonlesional 
skin from patients with DH with a monoclonal antibody against fibrillin 
showed labeling of the elastic microfibrils (arrowheads) but no labeling of th~ 
electron-dense patches (arrows). (BMZ denoted by darts. ) Bar, 0.3/1111. 
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Figure 4. Antibodies to hexabrachion do not stain the electron-dense 
patches in DH skin. En-bloc staining of nonlesional skin from patients with 
DH with affinity-purified rabbit polyclonal antibodies to hexabrachion 
showed widespread labeling of small amorphous patches in the papillary 
dermis as previously reported for normal skin. There was no label ing of the 
BMZ or dermal BMZ components (arrowheads) or of the large electron-
dense patches (arrow) . Bar, 0.4 J.lm. 
times the electron-dense deposits were found adjacent to the base-
ment membrane zone and/ or dermal reduplicated basement mem-
brane, termed by some the anchoring plaque network [16). Some of 
these structures appeared to have intact anchoring fibril s. In addi-
tion, no distinct elastic microfibril component was noted within 
these electron-dense structures . These electron-dense structures 
were present in DH skin that had not been incubated with antibod-
ies and were not present in normal skin, demonstrating that they did 
not represent an artifact of processing. 
The electron-dense patches in DH skin were labeled with anti-
bodies directed against human IgA but not by control antibodies. In 
addition, the basement membrane zone and intradermal basement 
membrane fragments did not label w ith the anti-human IgA. 
Previously, Yaoita et al [1 ,2) examined skin from patients with DH 
using IEM and the peroxidase-antiperoxidase technique. They 
found 8- 18-nm microfibrils adjacent to the peroxidase reaction 
product. Microfibrils of this diameter are found associated with 
mature elastic fibers as well as in several elastic tissues, including the 
papillary dermis, and have been called elastic microfibrils (17). The 
observation of these microfibrils adj acent to the peroxidase reaction 
product led Yaoita et al to suggest that these amorphous patches 
may represent abnormal elastic-microfibri l bundles . Because fibril-
lin has recently been characterized as a major component of the 
elastic-microfibril bundles (6-9), we used antibodies against fibril-
lin and the recently developed gold-IEM technique to determine if 
the IgA-containing amorphous patches seen in DH skin contain 
fibri llin. The electron-dense, amorphous patches did not stain for 
fib rillin. The possibility cannot be excluded, however, that the anti-
genic structure(s) recognized by the anti-fibrillin antibody in the 
elastic-microfibril complex are either masked, missing, or altered in 
the amorphous, IgA-containing patches present in DH skin. How-
ever, the lack of elastic-microfibri l complex structures within the 
IgA-labeled deposits coupled with the lack of anti-fibrillin labeling 
by gold-IEM techniques is most consistent with the conclusion that 
the IgA deposits in DH skin are not part of the elastic-microfibrillar 
bundles. 
H exabrachion is a large extrace llular matrix glycoprotein local-
ized to small patches in the papillary dermis (10), with a distribution 
that includes the area where the IgA deposits ofDH are seen. How-
ever, antibodies against hexabrachion did not label the electron-
dense deposits found in DH skin. We conclude that these structures 
do not contain hexabrachion. 
These studies confirm the presence of electron-dense deposits in 
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DH skin that are not present in normal skin and demonstrate that 
they contain IgA. As these electron-dense structures appear amor-
phous, and do not appear to contain fibrillin , we suggest that they 
are not part of the elastic-microfibril bundles. The presence of rare 
anchoring fibril s in these structures, as well as their close apposition 
to the BMZ and intradermal basement membrane frag ments, lead to 
the hypothesis that they may represent degraded basement mem-
brane. However, the fact that in DH skin the basement membrane 
itself does not contain IgA deposits and the observation that antibod-
ies from DH sera do not bind to normal skin by indirect immunoflu-
orescence, are consistent with the IgA binding to an abnormal or 
denatured component of the BMZ. Perhaps, unlike the auto-anti-
bodies present in the sera of patients with bullous pemphigoid , 
pemphigus vulgaris, or epidermolysis bullosa acquisita, which are 
directed against an antigen in normal skin, the IgA in DH skin may 
be directed against an altered or unique BMZ antigen. Alternatively, 
it may be that these deposits simply represent IgA deposits in the 
dermis that are localized in the skin due to physical fac tors and that 
there is no underlying structure that IgA binds to in an antigen-anti-
body manner. Further studies with antibodies to laminin, type IV 
collagen, and type VII collagen would help to distinguish these two 
possibilities by determining if these patches contain other BMZ 
components. Ultimately, the characterization of these IgA deposits 
in DH skin will depend on the isolation of functional IgA from the 
skin of patients with DH. 
We tha11k Robert A. Briggama11, M.D., for his assista11ce i11 setti11g up the en bloc 
IEM a11d his helpful diswssiott of the results. 
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